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[J0L^] 

3Ha1## i7fl^*m #3^1^ 4, ^^Ml &<#*]W)7] 

^ ^ ^wlW. h^ji, ^-71 ^ ^ s.eH*1 *H^Rr ^71^^-a- ol-g- 

^ ^H§}°S ^ ^4 £Ei# ^^Kr Al^o] #«H§7fl ^o]^ 7 > 3^5}- 

£ 4 
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145...*lff- »H 



150. . .^r^ 1 



160...3Hh=%! 



170. . .^I^] < ?lifl3l5.7l^: 



SLB^ ^ ^-f^ i^Jfofl Bfl*lt5]- ^ofl ^o]c|.. 

*H*fl3 S.^ ^A>^-o.^ <y^^>j77> ^lul^ofl ^^MbK latent 

electrostatic image)* ^^Mtt #*](LSU; Laser Scanning Unit)7 r ^wlsM 

£ 1* ^2^3, #sfl^ #*H*r, eflo]7^* ^a>a}7]^ eiH^ nfol^. 

= (LD; Laser Diode, 11)^, ^oi^* ^ofl tfl*fl 3:2=. ^#o.s. ^ 

#bHH^ 31^(12)^, #^oflolE^^(i2)l- -f-4tr 3H*i## ^^«o v ^S. 

oi^A]^ #5^i&Ki4)£f, 3H^#-§; ^71 #el^nleKl4)^ 
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^*l"fr ^fl^^M 3i^^r F0 ^1^(15) 

, zl FG ^1^(15)1- -f^*V eflol^^ a]-A]-Al^ ^^-Tgoi «yifl7l7l^ ##JEL^(60) 5. 
^1 ^#JL5. ?m £#-g- ^>nls^(i6)Sf, eflol^^ ^r^^7l# 3t 

^ «H(18), ^7} ^7lA]^^#-g- #4H(18) 4*0.3. eflol^^ «Va>a1 

^7lA]^^#-g- ti>A>P]^(17) ^ fflitS f*M)7f t^SH ol 

cf. °1 e-i tt^-it^ 3=fe wl^V £M f-o] ol^-^^W-Ei _£_<*£l*l &JE-i=- 

3(50) *fl^fl -g*!^ 5M. 

ZL51J1, Aj-71 *>-f ^ (50) ifl^m, #7] #E)^1^(14)» <U^i& 5|^Al 
71 71 ^ 3.^(20)7} ol H.B|(20)fe 515.71^(30) -^Hl ^l^M ojcf. ^- 7 ] 

515.71^(30)^1^ ^71 SEi(20)# ^-§- ^ ^H^>7l ^Itt ^^l ^335.5. Ol^-Ol^l 
^ ^(40)°1 fMlsH 014. £t V ( Aj-71 ^^1(50) vfloll^ ^7) i]]o}*\ cfol^c(ii) 
^1 *Q<H# 311* 5lS.7l^;(10)ol n>^^cf. 

£ 2^1 IE JEAl^ ^5flol ^ ^o} 515. 5.<^^ #^"£71- 5L*)S) 

£ 21- , €^^1^(14)# ^ sl^i^7l7l ^t!: 51^ (20H^r *11 7fl2l 

3*1^(21, 22, 23)i4 ^£411^(24)71- ^m^i}. #7] 48*^(21, 22, 23, 24) 

(41)21- , ^ ^ €^(42)^, ^5L ^^-^-(43)51-, ^mffi, Commutation) 

^H^(44)5q-, 3# <?lBl^(45)7> v}&s\o] <&t±, ^7} 431 
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^11" (21, 22, 23, 24)£r ¥ 7fl^ ^IJl^l ^ ^(40)3 $\*\^3L 

(41)4 c^sH 5a°L^, 3# ^^(45)^ ^ 7flSl SB] (20) 

^ u, v, w ^- ^>^f <*l^t}. 

A oM ^^l^lJ: f^YUl)^ #7l ^^1^^.(21, 22, 23)S^-&| S.EK20) 
^^^l«(Sa, Sb, Sc)-g- ^*H, ^€ ^l^il* ^o]«-(44)5. 
^"71 ^JE^lJr ^ ^ ^£1^(42)^ ^£^lH(24)S-?-Ei ^Ajsj^Ajjr 
(Sd)* ^ 31 =L ^3L&^r #7] 4-5L *\}o]*(43)£. #7) ^S. 

^H^f (43HH^ ^41 € ^Sl^^Hl xrfef S.E|(20)£l s)*i^511- *)H^ *1H3M: # 
, °) ^H^M" ^ *iH^-(44)3L ^-7) «.( 44 )^ =-a]s} o^j 

^IJl^s}- ^5L*lHlM icfe]- aJ- 7 ] <*ltiW45)» ^H*}^, <=>1<^1 ^ #7l o]tHEi(45)^ 
S.B\(20)7} s^^^s. 2.E-)(20)^ ^ ^>(u, v, wHl ^^*V i^^l £^3. 

*1 *l-g-*Hr ^ ^(40H «H-3(50) ^ ^(40HH t 

^ -Sr£ #^£r 4°1 -2-^.(11)^ F0 31^(15) JH§ofl n}^} ^tj. 

°>2fl S is]- 2^r ^efl^ ^ofl oio^ vflJf^jE ^sj-af Jf^rt ^ 

3-» ^41- oj-efl 3. 1^ t^/^je ^^oflAi 2.e^» 

22,000rpmAS. ^A]^,g- nflo] yj. j=lo^ 
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^S. M-e^hH SM^, ^>2fl S 2^ ^<H1^1 SEil- 22 , OOOrpmiLS. 



<27> [S 1] 
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^jeje. ^MJl, ^^^l^ol 2<H£^ ^ ^ ^ 

*L*=Hr £ <r 5^. ^1, fg- 7}^- 3.31, #5^13 S.E-1 

5] a o v^o) 37fl M-^q-. %^A> vfl«-^IE ^> 

oo> olsq. ^-o] ; ^ ^ ^ofl ^jf^js eflo]^ rfol^. 

<si> #^a> ifl^jE a>#^ *g oil ^in S^hM ^Ms ^€ F 

*rt ^<H, 4^ a^^Hl 31^0]] 33*>7> tH^ItA ^tf. 

<32> ofsfl S 30. ^sflo] ^I6fl tfl^i£ ^SH *HE- 

33* o>2fl ^ 3 6)j^ t _ 100> 

0, lOOmm^r ^J^, o] ^o.s^-e] ^efo]^ o^w.;^ o] = 

^l-ul, -2mm - +2mm^ ^gj-ofl rt).s. F931^ ^tb^. =LS\5L, 

main-4 sub^ zj-zf "a> #^-4 Jf^A} wj-^o) aj^-a. ^tf. 

<33> 
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IS. 3] 
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-2mm 


-1mm | 0mm j +lmm | +2mm 
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( f/m ^ 


mai n 

( f/m ^ 
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( rtm 

\IJUIJ 


ma i n 
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( t(m i 


ma i n 

( f/m ^ 
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ma i n 
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24.5 
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65.0 

1C 


-100 


78 


76 


93 


74 


114 


76 


147 


84 


186 


89 


0.192 


0 


79 


81 


89 


78 


114 


78 


131 


78 


140 


81 
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^ ^^A> ^ «-^a> wj-^o} 21 ^o) cfl^ 30 ~ 40/mi <>1# #7^>^ ^-g- ^ oJt} 
n^SLSt ^<U5L7} ^>^7fl &x\]$o] ^^711 ^cf. 

SAl^ *}s>}- ^o], ^ ^(40)^1- S.E^(20)oll 3" ^i#(21, 22, 23, 24)* ^ 

^*Rr ^ ^1^1:3)- SLEi (20)^1 ^-fr ^f>}7) ^ ^l^^Il-ol ^^(50) 
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<36> ^tg o_ ^-7]^ ^ ^efl 71^2] Sfl^^l ^> 

SEis] ^ ^-|- st~f3 ^^-oil tifl^H ^ efl0 j 

<37> Aj- 7 )cq 7l#^ iH^M ^ 4€- ^"^> ^lfe, 

<38> ^>^^ ; 

<40> ^-71 ^H-^ i^ofl ^^\s\o] > ^-71 #e)^uleil- 7)^ s.b\; ^ 

<41> ^7} <Z\^*\\ >$7] SLBj* ^A^i 7$o\ « 0 VAlofl o}*}) ^ 33 

<42> <^7HH ( ^-71 ^ ^ ^71 7> ^*]5]^r 9l$\7}7]2) ^1 <?] °1 3| 3 3. 

71^1 ^ 91°-*), ^ ^4 ^-7] 5L&\^ ^]^5)S7)^oll o^fl 

<43> ZLS]JL, ^>7l ^-g- ^ ^-7] S.E^1^ igJ-^Rr ^7}^^ °l-g-*H 

4M3J^ ^ « 0 V^O.S. ^1^^- ^ $1°.^, 0} # 7 ] ^ ^JZf Aj- 7 ] 
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<44> 3Eth ^71 ^ ^£r, >S-7l 5LE-H- 71^7)^ 7l-§- *1Jl# iHW^ 5LK] 

i^-^ ^33^ ^7l#^ 3#lsRr <*\7}?m ^-7] ^7l^^ ^#^1 51 

3#£ ^M^^ e7i*H ^7l S.E^ 5]^7>^ ^ *1 ^ ^51 

# <y-ii§H ^e^H^IJl* ^HM 7]^ ^£ ^H-^; ^7] #£^l^Aijiofl ^7l 

«fl*l 3.5.5. ^ ^ofl o}*> s:>o.^ ifl-a ^£ ^ ^ ^ efl 7^ Cfo] C_ ^ ^ «. E ^ 

2)-^-o] gflAl-r: nl ^-^ £7 > 4 s ^A^, S-Eil- *\}o] Wj-Alo.^ 

^H^-JBS. ^ S-Ei-i- o|^^>^ ^QS^ol #^s.7ll 3°1 ±o]^y} ^ 

<47> £ 3^- ^ ^-^ofl tcHE- ^A> ^-g- JiCn|^ A>A]3E0lCf. 

<48> £ 3-§r ttJ-E- #*l*r, ^3 iflJf ^7_># 

(150)3*]-, <#7] ^^1(150) xfl^-o]] -g^S^ ol^ol^] 
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#7] ^^(150)^ #7} t^it# *i*imr #7] %n 

^Tfl^, eflo]^^ #a>^ ^"71 aJM^-g- ^^sife s.^^. 

(114)^- , ^#^>5H) ^71 3H^.f ^^. A | 7]7l ^ ^ ^ ^.o. 

7l sIM*) i}ol j^cm)- %Qz\)o]$)£_7} $ S.7] #(110)°ll S]*fi ^H^t}. # 

7l 3H7i Cf^^-^dll)^ 5flol^ Cfol^£L(lll)^^-Ei %A\Q s£ 

#2^1^(114)^ ^igofl ^igaj-^o} a}^_o S ^^-A]7l^ ^^^^1^(113)7> tifl^l^l 
A o v 7] #Hl^-°lei(114)^ ^7l #el^olBl^^(ii2)^ ^^ci ^1^(113)1- efl 

^ y oMl^r tflefl 7>*H #2^1^(114HH a>A>^ ^#^o) ^_ 

Fe^l^(115)7> afl^l^rf. # 7 1 F 0^)^(115)1- *^tb 3H^^8t ^ 3 H <H ^>^^ ^ 
A o V -§- ^MbKH6)^] ^*fl ^>S]^ 91$\7)7}«) #%^*\], afl^t}} 

(160)^1 s^ofl F9€^(115)^ ^-g- y]:A>til^(n6) A>olofl 

^ ^r^H ^7} $\*Y -^7l^lJi^#-g- ti>A>nls1( 117)54 

(118)7} Bfl^^cf. 

ZLH^Jl, ^ofl uj.S ^1^, #71 #^^leKll4)« 3^*1 7]^ 

(120)5+, ^7} S.EK 120)1- 41^s>£S- ^M*}^ ^ ^(140)^- ^-Hl^cf. 
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#7] £.E| (120)5.^ 3# BLDCCBrushless DC) ^-g-sfe M}^^}^ t o) 

£H]51 f^fM 5LK\7} A>-g-^ ^51 oicf. #7l S.Ei(120)^ *Hj^l(150) 

#71 ^ ^(140)£: #7) 5LEi (120)1- ^SKU ^H^M ^ *V 3^.5. 7~ 

#€ #5^1 ^J^iS ol s^^q. ^§1, -g. ^tgcH] 5^1, #71 2.E-1(120)^ #7l*> 

^ol ^0.^1(150) ^^1, #7l ^ ^(140)^r *W?-^(150) St\ 

^°\} tiB^m4. ^MUl, #71 ^ ^(140)£r £ t^<Hl tCj-S. ^] 7 > ^^lS}^ 

ol4fl7l7l^l nfl ol^ifl^S.7l ^(170)^1 T ^1 ^ 4" , #7l ^ ^ (140)^ # 

7l 2-Ei(l20)^ ^1^2)^71 ^(FPCB, 130H1 ^7^ o^sj ^ ^nf. 

o|<4 ^-ol ^. ^ofl o^}^, ^ ^(140)°1 *K-^(150) ^1^1 Hfl^lSlS.S, 
^(UOHH 1^ *F?-^(150) ^«-^l ^£ aj-^oI aj-^l^cf. o^l 4 

El-, EflolTl X^-Ol^.c (111 )^ ^ol <^ ^fl^O^ Cfol 0,c( ln)S WL E ^ o>^^ 

<?] ^-#^^r ^-1: ^ Si^, Stir F0 31^(115)51 ^JE #^5L ^^flSl^S, 

(160)^1 X^l ^#51^ 31^ ^ ZL ^^>7> S|-#<Sl Sfl^i ^ ^ 

£71- ^#^tf. 

UHlJl, £ t^H^ ^-71 ^ ^(140)^: ^^(150) ^l^-^l tifl^l^A-1^ <*! 
JfS} ^^H] eq^j. v^ol^s. ^ ^ ^(140)^1- S-Ei (120)1- "S^sHr 4] 

o]m. ^*]]. ^1-71 ^-g- ^3(140)-^ #71 S.EK 120)1- -*3He]^ 
(sensorless) *IH H 0 v #°fl ^sfl ^ sl^l^>3E^- ^H^Ml ^cf. ole^ -SHe}^ ^i<>| 
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#*H1 5]^, -E.E-K120H1 #5fl^ ^£^l^i7> 4^3*1 ^£5., o] ^ 

^1-1-4 ^ ^(140)-§- ^^*>^ ^Is^dlrt ^Jl &7fl £4. 
<56> 44^, ^ofl 4*^, 4^(150) tflM S-B) (120)4 4-^(150) 

sq^-ofl tifl^l^ ^ ^(l40)-§- M^Rr ^Is-^ll-ol #<H#7fl £H i^>1^4 <§1M 3 
iSHI *r 5U4. i£^, £ ^^^1 4€- #^r4 #*Hfe- 4*1^*1 #4 ^5i^*|7> 4*S 
4*1 a Ei (120)1- ^tt ^5.^ 5]S7l^:ol ^ ^ £Si zl ^lSWl-g-o] ^ 

*V7fl ^4. 

<5?> #7l t!- ^43^ ^1^ ^-^-S.^ ^si7M #40] oj-^ o]e^ °3&|7> 

<58> o^ofl*)^, S. 44 £ 51- <£S^ ^5]7}7l ^4 E]^ ^]o] Wj-Al o] <^ 

31^.4 5.E|ofl*| Mj;^Kr ^7l^^(Back-EMF)^r °) -§-4fe *)H wj-^i-g; 

Tfl *&^7]3. *V4. 

<59> £ 4 ^ j= 3011 ^x\Q ^ ^ofl ttHE- ^ ^ S]s iL^^r 

l-^-£ol ji ( 51 5^- 51 4^1 5^1^ <*7l*I^ ^#4 ^7l^^^ 41^ 

iL^^rfe- Sl^ojcf. 

<eo> £ 4# ^4^, <?lifl7l7l^ ^o]oi^s) S 7l^:(170)<Hl «fl*14 ^ ^(140)°^, 

5-4 71^(141)4, 3# ^1^^(142)4, ^71^^ ^#^-(143)4, *1H^(144)4, 
*ifK$»M, Commutation) ^H^-(145)7} n>^^<>| o^cf. ^7} 3# Ei (142)^ M] 7fl 
4 ^^^(Li, L 2( L 3 H 2\n 2.E](120)^ u, v, w 4 #44 ^SH, ^"71 <*7) 
#n ^#^-(143)^ 444 <*\7)*m HS.#(L 4 )<>\} <>\n S.B] (120)4 £^€4. 
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<61> tf 7 ] S.B\ 71^(141)^ ^7} 5LB\(120m 7}^*)?}±r ^A^M, 

A oM «ltH^(142)^- 71^ Ajjrofl ^7) (120)^1 ^^-S ^l7HH £Bi(120)» 

71-^Al^lrf. ^-71 S.E^(120)7> Oj-e)- <*7l^3H ^^Tfl o] <^7l^^^ 

4>7l ^71^^ 3 #-¥-(143 HI ^§fl o] *fl, 5. 5<H1 a}^ ^oj, ^7l^i 

3 ^#-^-(143)^1 ^Sfl ^#5}^ u , v, w ^ ^_^7l^^(P u> Pv, Pw)^ sj-^^r 120° 
^ ^ A o V ^>l- 7}*l7fl £4. ^"71 *H°Wi44WHfe, °1 ^7)^^(P U> Pv, Pw) 4^ 

#°1 *fl3.(0) eflt* ^1^-1: #*1*H 3.^1 (120)21 s)^7>^ al^jL, 

3" ^^ VA >°1^ ^>m ?J-^5f ;<03H] SEi( 120)^1 sJ^S* 3^ ^r-£ 

^H^l" #3€ #IE.aW4!3Lfe ^-71 ^ XM^C 145)5. &&&t±. #7] 

^ *H<H-¥-(145)-cr ^E^H^l^l ^ ^7} <?l^Ei(145)l- ^H*>J1, o)d\] tcf 

-*M <?]tHEi(i45)^ £EK120)7> ^o_5 ^dsM 3^(120)3 z]- #7}(u, v, w) 
ofl 3^ ^o^i ^ S ^"g-«l-7ll ^x^. 

<62> ^7ltb »V^- ^°\) ^Iifl7l7l^ ^l^l < tl^s]S7l^;(170)<H] tifl*l€ 

^(140)£r *HH8(150) <S*1€ 5LEKl20)2}- AH 7fl^ ^^^^(L lt L 2 , L 3 

^ -gr^HH ^3 7>^1 7}5}-i3 olS-^-E^ CHJ^ ^ ^ E]- ^Alofl 7 > 

7>^*>cf^ °}f$\^ rtj-e]-^, Mj-^o} 7}^ 
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^i iqjjLofl tifl^ o.^*) ^ i£<gofl ^>o.^ tfljfo} ^ £ « 0 vxl^cf. 

<65> ZL^Jl, M^ofl Aj- 7l £E j|. «J-^O.S ^H^H.^., ^ 

34 £Eif ^fj}^ ^l^ol #0^1 £)c>| ^o}^ 7 f ^ Sai=K 

<66> gi^ ^Eflo^ #*|6jj A>-g-£]o1 cf^o] Aj]^#o] ^ ofl 4 a ^-- A |- # 

*HH^ A>-g-5l^ ^O.JE.S Zl ^Stil^-ol 33.^ ^ olx^.. 



23-17 



1020030033246 #^ °J*>: 2003/7/4 

*HM ; 

£f-SRr 

A oM *hf3 ^ofl «fl*l£H, ^7l £Elf Hj-^ofl o^fl ^ sl^i 

2] 

A o V 7l ^ ^ #7l ^ 7 > 91^7)7)^ ^<&<&$[$l3,7]&<$ ^ 

3] 

*ll 1%H1 

^"71 ^ ^4 ^-71 S.E^ f-'SH-M. <y ifl 2] 5.71^1 $\n #7)^0_S. <£%S\±: 
^HJilS. #^A> 
4] 

*ll 1%H1 

A o v 7l S.B\^ 3^r BLDC 2.B]o] ^-g- f^jo S ^ . 
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6] 

7] 

*ll 4*J- ^ 5*cH SU^i, ^-71 ^£r, 

^>7l 5LE-H- 7l^A]7l^ 71-g- AjJ># 71 ^ J2.E| 7l^2f; 

^-71 71^ Aljr^l nj-gj. ^. 7 ] £E ^1 o]7}*}fe- <a^E^; 

^7} £Ej2] ^^ofl ^ ^ 7 1^^ o. ^ <X 7 ]^ ^#Jf <4; 
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